The aim of the present study was to determine if there is any association between white coat hypertension (WCH) and body mass index. The study was performed in two phases. In the first phase, we studied consecutive underweight patients, while in the second phase, age-matched consecutive normal weight, overweight, and obese cases were studied. Although we detected 61 cases in the underweight group with a mean age of 24.1 years, we could only detect 12 age-matched cases in the obesity group, and thus the obesity group was not used for comparison. When we looked at the prevalences of sustained normotension (NT), WCH, and HT in the groups, there were gradual and significant increases in the prevalences of WCH in addition to the gradual and significant decreases in the sustained NT from the underweight towards the normal weight and overweight groups. Eventually, only 31.5% of the overweight group had sustained NT, even though the mean age of the cases was very young.
IN recent years, excess weight is becoming a major health problem all over the world, particularly in developed countries. For example, 30% of adults in the United States can be classified as obese. 1) Obesity is a disorder characterized by an increased mass of adipose tissue that results from a systemic imbalance between food intake and energy expenditure, and it is associated with increased levels of inflammatory markers 2) and many systemic disorders including hyper-tension (HT), type 2 diabetes mellitus (DM), dyslipidemia, coronary heart disease (CHD), and increased mortality rate. [3] [4] [5] [6] Additionally, obesity is highly correlated with dietary intake of increased calories and fat, both of which have been linked to several types of cancer. 7) For instance, a recent study of 900,000 persons found that obese patients were more likely to die from a number of cancers including breast, colon, and prostate. 8) On the other hand, cardiovascular diseases (cardiovascular death, myocardial infarction, and stroke) are the most common causes of deaths, particularly in developed countries, 9) and most are related with HT. 10) Thus, blood pressure (BP) control is the mainstay for the prevention of cardiovascular death. However, the diagnosis and management of HT is difficult due to the fact that BP varies greatly depending on physical and mental stresses. White coat hypertension (WCH) is a well-known clinical entity defined as a persistently elevated BP in the doctor's office, even though the BP is normal in other conditions, and its prognostic significance remains controversial. 11, 12) Whether individuals with WCH have an abnormal autonomic-cardiac regulation similar to that observed in sustained HT is unknown, and in subjects with WCH it is unclear whether ambulatory BP progresses over time and exhibits an increased cardiovascular risk. Additionally, it remains unclear whether WCH is already associated with vascular end-organ damage (e.g., carotid and retinal arteriosclerosis). For example, it has been reported in the Ohasama study that WCH is a risk factor for development of home HT. 13) Similarly, 60 subjects (46.9%) with WCH and 144 (22.2%) with sustained normotension (NT) have progressed to home HT in an 8-year follow up study, 14) and the results have demonstrated that WCH is a transitional condition eventually terminating with home HT. Additionally, intima-media thickness and carotid artery cross-sectional area have been found to be similar in patients with WCH and HT, and both were significantly higher than in the sustained normotensives, therefore, the authors concluded that there is target organ damage in WCH, and thus it should not be considered as an innocent trait. 15) On the other hand, no evidence indicating that WCH exhibits a clearly higher risk for cardiovascular events in the above 7.4-year follow-up study was found. 12) In another study, the risk of complications associated with WCH were not found to be different from those in subjects with sustained NT. 16) Thus, most of the already performed studies of WCH have merely focused on the progression to home HT over time, or whether or not it already causes any target organ damage. In the present study, we attempted to determine if there are any other prognostic significances of WCH, and if there is any association with body mass index (BMI). 
METHODS
The study population was composed of patients who underwent a check-up at the Internal Medicine Polyclinic of Dumlupinar University between August 2005 and December 2006. The study consisted of two phases, a first phase in which consecutive patients who were underweight and aged between 15 and 70 years were studied to determine the possible consequences of weight on BP, and to avoid debility-induced weight loss in elderly subjects. Their medical histories including smoking habit and medications were obtained, and a routine check-up procedure was performed. Current regular smokers for at least the last 6 months and cases with a previous smoking history of at least 5 pack-years were accepted as smokers. Cigar and pipe smokers were excluded. Diabetics using insulin and patients with devastating illnesses such as malignancies, acute or chronic renal failure, chronic liver diseases, hyper-or hypothyroidism, and heart failure were excluded to avoid any possible effects on weight. The BMI of each case was calculated using the measurements obtained by a physician. Weight in kilograms was divided by height in meters squared. Underweight was defined as a BMI less than 18.5, normal weight as 18.5-24.9, overweight as 25-29.9, and obesity as a BMI of 30.0 kg/m 2) or greater. 17) Office blood pressure (OBP) was checked after a 5-minute rest in a seated position with a mercury sphygmomanometer on 3 different visits, and no smoking was permitted during the preceeding 2 hours. A 10-day twice daily measurement of blood pressure at home (HBP) was obtained in all cases, even in normotensives in the office due to the risk of masked HT after a 10-minute education about proper BP measurement techniques.
18) The education included recommendation of upper arm while discouraging wrist and finger devices, using a standard adult cuff with bladder sizes of 12 × 26 cm for arm circumferences up to 33 cm in length and a large adult cuff with bladder sizes of 12 × 40 cm for arm circumferences up to 50 cm in length, and taking a rest at least for a period of 5 minutes in the seated position before measurement. In the second phase, age-matched consecutive cases with normal weight, or who were overweight or obese were detected, and they underwent the same procedure as described above. In addition, 24-hour ambulatory blood pressure monitoring (ABP) was performed in cases with high OBP and/or HBP measurements in the underweight, normal weight, overweight, and obesity groups in the first phase using an oscillometrical apparatus (SpaceLabs 90207, Redmond, Washington, USA) set to take a reading every 10-minutes throughout the 24-hour monitoring period. Normal daily activities were allowed, and subjects were told to keep the arm relaxed during the measurements. HT was defined as a BP of 135/85 mmHg or greater on mean daytime (between 10 AM to 8 PM) ABP. 18) WCH was defined as an OBP of 140/90 mmHg or greater with a mean daytime ABP of < 135/85 mmHg. Sustained NT was defined as an OBP of < 140/90 mmHg together with an average HBP of < 135/85 mmHg, while masked HT was defined as an OBP of < 140/90 mmHg or HBP of < 135/85 mmHg with a mean daytime ABP of 135/ 85 mmHg or greater.
18) The prevalences of smoking, sustained NT, WCH, and HT were determined in each group, and the results were compared among the groups. The method of statistical analysis used was comparison of proportions.
RESULTS
A total of 521 cases (275 females and 246 males) were enrolled in the present study. The first and second phases were 12 and 4 months in duration, respectively. During the first phase, 61 cases (38 females and 23 males) were detected as being underweight. On the other hand, only 12 cases (8 females and 4 males) were detected in the obesity group during the second phase, and thus, this group was not used for comparison. The characteristics of the remaining groups are summarized in Table I . The differences in mean age between the 3 groups were not statistically significant. The female ratio was 62.2% (38 cases) in the underweight group, 54.3% (183 cases) in the normal weight group, and 41.1% (46 cases) in the overweight group, and thus, there was a statistically significant (P < 0.01) male predominance in the overweight group (Table I ). In addition, there was no significant difference with respect to the prevalence of smoking between the 3 groups. When we examined the prevalences of sustained NT, WCH, and HT in the groups, there were gradual and statistically significant increases in the prevalences of WCH in addition to the gradual and significant decreases in the sustained NT from the underweight towards the normal weight and overweight groups. Eventually, the prevalence of WCH reached 68.4% (76 cases) in the overweight group. In other words, only 31.5% (35 cases) of the overweight group had sustained NT. This can most likely be explained by the fact that (Table II) . ABP monitoring revealed that the white coat effect was initiated by leaving home to come to the hospital.
DISCUSSION
WCH is a condition characterized by elevated BP in medical settings combined with normal ABP or self-measured HBP. As already detected in previous studies by us 19, 20) as well as here, both methods were equally effective for the diagnosis of WCH and HT. Similarly, recent HT guidelines propose self-measurement of HBP as an important means to evaluate the response to antihypertensive therapy, to improve compliance with therapy, and most importantly, as an alternative to ABP to confirm or refute the WCH. 21) In an earlier study, 19) we observed very high prevalences of WCH in Turkish society, 33.3% in the second decade of life, 46.6% in the third, 50.0% in the fourth, 48.9% in the fifth, 36.9% in the sixth, 19.2% in the seventh, and 8.3% in the eighth decade of life, and the prevalence of HT initially started to be higher than 40% in the sixth decade and reached 75% in the eighth decade of life. On the other hand, the prevalence of HT was only 3% in the third, 8% in the fourth, and 21% in the fifth decades of life in the same study. High prevalences of WCH were also found in some other reports. 22, 23) Therefore, as a hypothesis, we concluded that all hypertensives, 75% in the eighth decade, may arise from previous cases of WCH, although this pro- cess takes a very long period of time, in other words, the normal life span of a human being. Similarly, in a recent review article it was postulated that patients with WCH are characterised by the following features: absence of organ damage induced by HT, absence of risk of future cardiovascular disease related to HT, and absence of lowering of BP from antihypertensive treatment. 24) As an important point of the present study, we evaluated WCH not as a cause of HT or atherosclerosis, but as a coexisting disorder, and concluded it is an alarming sign of excess weight by unknown mechanisms. When we compared the underweight, normal weight, and overweight groups according to BP variability, in addition to the significantly decreased prevalences of sustained NT from the underweight towards the normal weight and overweight groups, the prevalence of WCH was increased in the same direction significantly. Eventually, the prevalence of WCH reached 68.4% in the overweight group, and only 31.5% of the overweight cases have sustained NT even in this very young age group. Similarly, in a previous study, 19) the prevalence of WCH detected was 33.3% in the second decade and 46.6% in the third decade of life, 19) although the prevalence of excess weight was lower in these age groups than in adults. On the other hand, when we compared the sustained NT, WCH, and HT groups in another study, 20) WCH cases were found to be intermediate with respect to the frequencies of almost all of the following disorders including obesity, impaired glucose tolerance, type 2 DM, hyperbetalipoproteinemia, hypertriglyceridemia, and dyslipidemia, and nearly all of the disorders showed a gradual and significant progression in frequencies from the sustained NT towards the WCH and HT cases. Similarly, plasma homocysteine levels were significantly higher (P < 0.001) and left ventricle mass index was significantly greater in the WCH group compared to the NT cases (P < 0.001), but both were significantly lower in the WCH group than in the HT cases (P < 0.001 and P = 0.005, respectively) in another study. 25 ) Therefore, we can hypothesize that WCH is an alarming sign of excess weight and many associated disorders in the future via unknown underlying mechanisms.
Authors in the Adult Treatment Panel III reported that although some people classified as overweight actually have a larger muscular mass, which may also explain the significant male predominance of the overweight group here (P < 0.01), most have excess body fat, and being either overweight or obese does not only predispose a patient to CHD, stroke, and numerous other conditions, they also have a high burden of other CHD risk factors including dyslipidemia, type 2 DM, and HT. 17) Similarly, the differences between the normal weight and overweight groups according to the decreasing prevalence of sustained NT and increasing prevalence of WCH were significant in the present study (P < 0.001 for both). Thus, the larger muscular mass of the males most likely does not protect them from the harmful effects of excess weight.
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The relationship between excess weight and HT has also been described under the heading of metabolic syndrome, and clinical manifestations of the syndrome include abdominal obesity, dyslipidemia, HT, insulin resistance, and proinflammatory as well as prothrombotic states. Excess weight leads to both structural and functional abnormalities of the cardiovascular system. In general, overweight and obese individuals will have an increased circulating blood volume as well as an increased volume of cardiac output, thought to be the result of increased oxygen demand by the extra body tissue. The prolonged increase in circulating blood volume can lead to myocardial hypertrophy and decreased compliance, in addition to the common comorbidity of HT. In addition to HT, the prevalences of high fasting plasma glucose, high serum total cholesterol, and low levels of high-density lipoprotein cholesterol, as well as their clustering, were all found to be raised with increases in BMI. 26) Combination of these cardiovascular risk factors will eventually lead to an increase in left ventricular stroke work with a higher risk of arrhythmias, cardiac failure, or even sudden cardiac death. The incidences of CHD and stroke, especially ischemic stroke, increase with increasing BMI.
27) The above prospective cohort study showed that BMI was one of the independent risk factors for stroke and CHD. 26) Eventually, the risk of death from all causes including cardiovascular diseases, cancers, or other diseases increases throughout the range of moderate and severe excess weight for both men and women in all age groups. 5) In conclusion, excess weight affects a majority of the adult population, and it is associated with greater prevalences of various health problems. Due to the high prevalence of WCH even in very early decades and the high prevalence of HT in the elderly, HT is probably a sequela of WCH. However, this process takes a very long period of time to develop, reaching the normal life span of a human being. On the other hand, due to the gradually increased prevalence of WCH from the underweight towards the normal weight and overweight groups, parallel to the already known increasing prevalences of HT, type 2 DM, hyperbetalipoproteinemia, dyslipidemia, and CHD, and the very low prevalence of sustained NT among the overweight cases even in the early decades here, WCH should preferentially be accepted as an alarming sign of excess weight and many associated disorders that may develop in the future, rather than just being a predisposing factor of HT or atherosclerosis alone. Finally, its management should focus on the prevention of excess weight gain.
